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PROBLEM TO BE SOLVED: To obtain a 
composition for fonning an insulating film and a 
material for forming the insulating film excellent in 
uniformity of a coating film, a low permittivity, a 
mechanical strength, long-term preservation stability, 
etc., of a solution as a layer insulating film material in 
a semiconductor element, etc. 

SOLUTION: This composition for fomiing a film 
comprises (A) a compound prepared by hydrolyzing 
and condensing at least one kind of compound 
selected from the group consisting of a compound 
represented by formula I: R1aSi(OR2)4-a [R1 denotes 
hydrogen atom, fluorine atom or a monovalent organic 
group; R2 denotes a monovalent organic group; (a) 
denotes an integer of 0-2] and a compound 
represented by formula II: R3b(R40)3-bSi-(R7)d- 
Si(OR5)3-cR6c (RS, R4, R5 and R6 may be each the 
same or different and denote each a monovalent 
organic group; b and c may be each the same or 
different and denote each a number of 0-2; R7 
denotes oxygen atom or (CH2)n; d denotes 0 or 1; n 
denotes a number of 1-6) in the presence of a metal 
chelating compound and (B) a compound obtained by 
hydrolyzing and condensing at least one kind of 
compound selected from the compound represented 
by formula I and the compound represented by 
formula II in the presence of an acidic catalyst. 
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118*^11 (A) TE-«!5C (1) -e^^ttsft^ 
itei*5j;05Ti2-«:^ (2) X'm^tii,it^m>hf£?>$^ 

(B) Ti5-«^ (1) -e^$n5fl:^!»*3J:0!Tffi- 
fis^ (2) -e$$H2>^l:-g-<fei7j>p>/iS»J;'9S«tL5^J> 

R% (R^O) 3-bS i - (R^) d-S 
(R^ R*» R=*iJ:U5R^tt, H— etS^oTt^rfc 

-■ e'ba/io-cv^TtJ;<, o~2ro|s^^i,. R^i± 
g?^m^*fc«L- (CHj) „--Sr^U d»40*fclil 

Iii*3®2l ^a^l^-h{li-&i^;65TE-^S: (3) 
■C^$*t5fl:^t»-Cfe5 r i: ^W&.b-fi>^im. 1 12® 

R%M (OR^) (3) 

(R°tt=¥U'-h^J, Mtt^SJS^, R^tt^^jlS:2~5 
(DTyi'^/i'S* fcl4^3Rlfc 6 ~ 2 0 !J -/wSSr^ 

L. f (i^MM^Si^ffi, e 14 1 ~ { <OSIS^^i-o ) 

\mim. 3 1 KfttiK*5W^^T-*> ■art t -r 

[S!*«4l TIE-«^ (4) -e«$H5SJlPJSr^tf 

R'^O (R'^O) ,R^^ (4) 

(R'''*JJ:0!R"»4. ^ii^^iyMSLX.X-mW'f: ^JH 
IS 1 ~ 4 (DT/P^/v-SSfctiC H3CO- A>f>3l«ttS 
IffiO^ffiSSr^L, R'^J4T/W'^rW:/SSr^U gf4 

i~2roSIS=&«i-. ) 

[0001] 

[0 0 0 2] 

IKirL-C. cvDft/j:if<^X27'D-t;^t?£Jl-CjefiS;$ix 
fcv'y* (s i02) jgis^ffl^nrv^a, ^lt. ifi 

SOG(Spin on Glass) Bt^flil 



R\ S i (0R2 ) 4.^ (1) 

(RM47K^J®^-, 7-y^JS^*fcl41«oW«S«:^ 
U R^(41ffi(D^8ISSr^U, a (40~2coESSrS 

-r. ) 

-«^2 

i (OR^) 3_^R^ (2) 

(Dmmi^mim^^tix\^^i,, La-Uii^h. 
tzmmiKomn.ibm.m'^m^^tixid'o . \.tz.t^-ox. 

10 0 0 31 -erf, #§B¥6-1 8 120 

»4. mmtmm^t\.x. ii^^mms^nmrnm^ 

mmommfmim7F^i\^x\j^i>. z.(om^wms.<i^ 
(4. ^:^m-'&<. y -y fm^^woitz^^^^m-c^ 
mfm:i:mm-t^z.t^Bmb\.xii'o. ^(ommt. 

it^m t «:ifgfi:-g-$ -fr-C* 5 , 5 0 0 fiA 

[0 0 0 41 WO 9 6/0 0 7 5 8^4iWCtt, 

(0 0 0 5] $e>i::, #M¥3-2 0 3 ii^'Jkm^ 
i4. m^gBo°o''£if<o«B¥ffifL ®PB^if6^?iif(c*rffl''<c 

ffiKJ^fieffl^*?R(4. y;H^tiW5l^©''<fi^*^-''j:M^i 

10 0 0 6] LA^L. ±ISroJ:9icv'7i'<t:^ti(J:^^ 
»4^jKcog»S«feff$i£tt)fc if J; < W-fS to 
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10 0 0 71 

mmtm^i^^ 0 t'ri>wm] :^^mit. 

[00081 (A) Tia-ie^ ( 1 ) T-** 

ti^it^i^^xxfrm-^^ (2) vm^ti^it^m- 

R\ (R*o) 3_^s i - (R^) 

<. 0'-2(Z)»S:^L. R^«K^SiF*fc(l- (C 
Hg) n-~^^U dHO^fdHl^r^L. nm-et^ 

S^TFfo ) 
[0 0 0 9] 

[GO 1 01 (A) 
(A-l) 

±ie-«:s (1) tc^3v^T. R^i^xu^R^'oimco^m 

mti.x\t. r/i/^/ug. ry-/^s^ ry/i^s. V]) 

(1) (c4oi^r. R^itimo^ms. m^T/i^^/i^m 

=^/^Si:Lrit. ^^/U-S. ynfc^yl/S, y 

t><ti/\ (1) lcioV>T. TD-zi^EtLXn. 

[0 0 1 11 -i©^ (1) x^^i\.^{\L^m(n^Wmt 

y-n-T'DsK^^i/i/^ V. h y - i s o-T'oiK^i^ 
v/7>'x hy -n-T'h^v/i/^V. hy-sec-y 
V^'y^/y^y^ h y - t e r t -7" h^:/i/7 V, hy 

i/v^^ h y - i so -T'n Ti^^iyi/y 

7/1^:^0 h y -n->^h=^>'v'7>'> 7/W;tn h y - s 
e c-:/h^i/'i/7:/, ^yV^d-n h y - t e r t h 
^iy^i^yy^ y/i^:tti h^jy:i,/^iyiyyy^ Thy?^ 
V^i/-yy>, y Vy=^V^iyiyy>, y hy-n-z^ 
ti^^i/i^yy^ y hy— i so —Zftii^^i^i/yy^ 
y hy-n-y h^iyyl^, X h^- s e c h^^> 
i^yy, y hy- t e T t ^^iyiyyy, y hyy 



mc (B) Ti2-«5:^ (1) xm^ti^it^!^^X,XfT 
l2-»^ (2) ■e^$tLS<l:-g^4fei;5^^*5»<ti9 31«^x 

S{i^/<^ < t h 1 aco{i:^i^^^)^jgio#STT*^P;^5> 

R^^ S i (0R2) (1) 

U R^«lffi<OWaiSS:^U. attO~2<oSE»SrS 

-To ) 

-«:S;2 

S i (OR^) • • (2) 

=^y^iyiyyy:^j:^;;^^/i^VV/h^i^iyy:^. 
/uhV^^h^i^iyyiy. ;?«5^/^h y -n-y^4?:^v'^/ 
7V, p«^/H-y-i s o-zfvin'^^i/i/yy^ ^f-zu 
hV-n-':fh^i^i^yy^ y-s e c-:^h 

^y'iyyy, ^"f-zVh ]) - t e r t —-y h^i^iyyy, 
^^/^h y :7 3:y :^>-v^7>. :n^/i.hyp« h^i^'yy 
V, ^^/Phy h^^e^i^^V, ^n^/V'h y -n-T'n 
^J^^i/i/^V, ^^/l-h y- i s o-T'P/J^^i/v'^ 
:3i^>'Uhy-n-:/h:^v^'>7>'. Ji^/Uhy-s 

e c -yh^yyyy. oif-zv-h y - t e r t 

:3i'f'/uh])y:^y^iy''yy>. tf^/i-hypt 
h^i/v^7>'. t'^/i^ h y h^'Vi^^v. f^/i-hy 

-n-T^P/l^^v-v^y:/, tr:^/Uh y - i s o-T'n/l^ 

t:'^>'H-y-n--:/h:^i^t^7>^. if:=.yw 

h y - s e c V, l^:=:yV'h y - t e r t 
t'^/Why :7ai/^i/v^7^^. n- 
:^nlf^/Uhy ^ h:^i/S/7>. n-T'Ptf/l/hyaih^ 

n-:/ntVvh y ~ i s o-T'n/Jf^i/v/yV. n-T" 
ntV^hy-n-yh^;/:^/^^, n-yntVUhy- 
s e c-y h^i^y^i^. n-yntf/Vhy- t e r t 
--fh^i^i^y^". n-:/ut*/uh}) y:^y ^iyiyy 
y, i -y'tit'yuh]) h^i^i^yy, i-ynlfyuh 
Vz^h^y'iyyy. i -^n fyw h y -n-yn.K^^v' 
i/^V. i tVu h y - i s o-::7'p;^=3^r->i/7 

i -yn tVl-h y -n h^^v/v/^V. i -^o 
fyUhy-s e c->^h^'>i/7:/, i-T'nfcVl-hy 
-t e r t-7'h^i/i^7>'. i -T'n fc^/U h y ^ai / 

y :n Kdr::/>>7>^^ ^ h V - n -Zfi^ 

iyyy y, n -T^f^/u h y - i s o --ynTK^i/Vy 
n-:/^yuhy-n-:/h^i/i^7V. n-:/f-;w 

h y - s e c -y^h^v^v/^:/. n-y^/Why-te 
r t h^v^Vy^'. n-7^5^/Uh y ^ai/^^i/v'y 
X, s e c y ^ h^i^i^^^^^ sec— "/f- 

/u- i - h y h s e c -zf^)^- h y - 

n-y^pxK^i/v'y:^, s e c h y - i s o 
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-^uif.^^y^yy:y^ s e c -^^/V- h U - n - :/ h 
^-y-yy^y. s e c h y - s e c h^V 
-y'yV^ s e c -:/f^>'^- h y - t e r t h^v^'> 

S e C -r/^v'U- h U 7iii/:^V^i/7>> t->^ 

t -y^/Uh y -n-T'nTK^S/i^yV, t 

/vh y - i s o-T'n^^r^^/i/^:/. t-:/f-/vhy- 
n-:/ h=^v^i/7:^. t-:/f-/uhy-s e c-y 
i^s^^^'. t-:/^/vhy- t e r t-yh:^^^^ 

V, t -:/^/Uh y 7ac:y:^ri^i^7:^. 73i^/W'hyp< 

Y y -n-yu/K^iXV^:^. :7 3i:^/l/'h y ~ i s o- 

:7 3:n/l/h y - s e c -T' h^i^v/^^-^ y^i^/l/ 
h y - t e r t h=^v^->7 V, :7 3::^/U h y >'3i/ 
:^ri^^>7>^. y ^ h=^i/v'^:/. fn/U h y 3; 

h^Vi/'^V, y-T^/T'nt'/Uhypi hz^rv'i/^ 

y^DtVuhy^ih^i/v^yV. y~i/y 
v-K^^iXT'n tf/uhy 7« h=^ix>^7:/. v~i/yi/K^ 
i/T'D t^/Ph y:ii hz^ri^V^^/, V-hy^PPynf 
h y ;^ h^iXv^^^^. y - h g y nPT'n l^/l^ h 

yy. i s o-yp3j^:^i^i^7V, 

^/I'-v^-n h^'>'>^>'. :/7«f-/l^-v^- s e c 
-T' h^v-v^y^^, i^^^/u->?- t e r t -7' h^i/ 

s^i^e/^V. v^^f^y^i/^ h=^i/v^7>> 

— n — T^P i/zr.^jv-i/— \ so -T^o 

t e r t—Zf h^iy-yy y, V':^'^)Vi/y a:, J ^-y-yy 

}f;ViPznY^i/^yyy^ n -:/n t^/U-i;^- n ~:/ 
D2K^->i/7V^ i/- n — T'n tfyU-^C/- i s o -T^n 
4^=^i/v^^:/> V/- n — T'n tVU'-v?- n h^'>>^ 
7:/. n -~:/n tf/u— i/- s e c h^i/v'^ 
i^-n-:^PtVu-i^- t e r t-:/h^i/i/7 
v^-n-T'n If/^-v^-^:!!/^^^^^. i 
s o-ypbVUv?^ h:^v'i/7>', i/-iso-ynf 
v^- i s o-^d tf/W-i^-n- 
T'D/l^^v'v'^^', i^- i s o-:/De/U-v>- i s o 
-T^P/J^^i/^jy^ V. i s o-T'p tV^-v^-n- 

T'h:^^^^^^. v^— i s o -yp tVu- v^- s e c — 
>^h=^v^>^7 V. v^- i s o-yptf/U-v?- t e r t 
-T' h=^i/i/7>'. v^- i s o -T'p tVu- v^- 7 a: / 

-':/'^j\^\^=^h^iyi/yy^ i^-n-y^yW-v'-n- 
>^P7K^i^i^7 V. e^-n-y^/l^-i^- i so-T'p 



-n t e r t i^-n 
-y^/^-v^->'3:/^'>'>7>'. V?- s e c -y^^yV/ 
i^7« h^i^i/^ V, i/- sec - ■:f^)Vi>:x. V^-y-yy 
y. i/- s e c-'f'^jv-y'-n-'f^^^i^i/yy. 
i^- s e c-y^/W-i^- i s o -T'd jK^i/->7 

G c-yf'/i'—i^- s e c—y h^i^'yyy^ v^— s e 
c-:?^f"y^-"v>- t e r t-y^h^-Vv'^^. i^- s e 

^;Uv^^ V, i/- t e r t -y^yUv^rn h^^r 

t/t/^^'. t e r t -yf^/U— V?— n — T^PJj^^i/ 

V, i^- t e r t -y^/l^-i^- i s o -T'psjfr^r 
-y-yyy. i^- t e r t -^f-yw-i^-n-y h^v^ix 
7>'. V/— t e r t — v^— s e c - ^ ^v' 

^i^x t e r t v'— t e r t — :/ h^i/ 

i/^:^, t e r t 

>?>^3::=^/Uv^y h:^->->7>'. i>y :j^:=:./U--J-3L 

h^>>yy. i/y ^^)v-i/-xi-zfxi'^.^v-yy 

y, i^:7a:::^/U-v?~ i % -^Xiif.^^y^yy y , i^y 

e c ~y h ^i/v^7 i>y zi:.:=-;V—y'— t e V t —"f 
V^yyyy^ i^y =r.:=-jVi>y zt^ / ^-yyy y^ -:xfc:*:=: 
/i^hV ^ h^'yi^yy. v-r^ /T'plf/uhy ;^ 

7 -r ^ y yp tvi^ h y ^ h^e/v/7>', y 

-i/yi/K=^>'>^Pt:'/Whyp' h^v-v^yV, y-^y 
-yh*^iyyr2\^/u\s})ziL\s:^ti^i^^:y^ y-hy^pp 
yp tVi^h y ;^ h^v':X7>'. y - h y y p P^p tVu 

U< fi. X hyp* h=^i/v^7:^> X hy:!^ h^i/i/y 
r hy-n-'fviTi^^-y'yyy, "rhy-i s o- 

y^h^v'i/yV'. p^^/i- h y ^ h^^iXv/yV, 

hy ~n-yP2K^^>S/7V. 7<^/Uhy - i s o-T" 

P7t^^i/e/7V, rc^/^hy> h^iyi^yV, a:^/H- 

]}:^h^yyyy. ^i^^^-zuhv h^i^yyy. 
^h^yyyy^ y:r.=^/vv^);^v^yy'yy. y 

y. i^?^^/i-i^:^h^iyyyy. i^^'f'/i^i>;>^ h^yy 
yy, V'^^ivV'ic.Y^yyyy. V'y 
-y^yy y. v^7^r:/uv?3i h^i^v^yv. hy;<^/^^ 
/:^V^^y'yyy. h y 7« f-/^^/ h^i/i^7 h 
^):x^=f';\^^/ :^ V^yyyy. h y h:3f.>> 
v^7V. h y 73^:=.>'U^y y h:^C/v^7 V, hy^m^ 

jv^/:i^V^yyyyX'h^o citt^fi. iftfe^v^i 

lO 0 1 2] (A-2) 

±i2-«:^ (2) tc:}ov^T. \m(D^mmt\.x\t. % 

-«:^ (2) (oo'h. K't-mmw.=i'<r>\^%mt\.x 
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D^r1^v, ^^^y:xi/^iyi:^iyu:ii-^y, i, i, 
1, 3, 3-^:^^^ ^=^i^-3-p<'f'/^i^->^:^f• 
>^. 1, 1, 1, 3, 3-'^y^:^h^i^-3-/'f'/U 
v^i/D:^1^>', 1, 1, 1, 3, 3-^y:^;< h^i^- 
S-^oi-zUi^v-nc^H^^^, 1, 1, 1, 3, 3— 
^:l:^^i/-3-7al::l;^i/iy^::^1^y, 1, 1, 3, 
3-7^ h7 7« h^i^- 1. 3-v^^^/L'v^i/n:^-t|->-, 
1, 1. 3. 3-y^ h=^i^- 1. 3-i^>^/^i^ 

i^u^'^y, 1, 1. 3, 3-r h7;>f h^i^-l, 3 
-v^7ai^/l^v5v^n:^ri^>-. 1, 1, 3, 

3-i;^7 3:n/Wv^>>a:^ih:/, 1, i, 3 
-hypf h=^r'S^-l. 3, 3- h y p«f-/Vi^i/n^f- 
1, 1, 3- hy:^h^>^-l, 3, 3-hy7«^ 
1, 1, 3- h y h=^^/- 1, 3, 

3- h y 7Icr:./^i/i/p=3e1^>'. i. i, s-hy^^h 

3. 3-hVy=^^/l^i^iy^^'fy. 1. 3 
-i^^y h^^v/- 1, 1, 3, 3-x h7;^^/^v^v/n:^ 
•y->^. 1, 3 -v^J^ h^v'- 1, 1, 3, 3-7"h7P' 
f^/l^v^VoJef-y, 1, 3-v?7f h=3e>^- 1, 1, 3, 
3-r h7:7a:r^/Wv^i/D^f->, l, 
-1, 1. 3, 3-7" h^:7 3i^yUi/>>P^ri^V7:^^^ 

i^u^-i-y, ^^1^^h^i/i^v^n:^ff-V, 1, 1, 

3, 3— r h7<^ h^i/- 1. 3-v^^5^/^v^^/^^1^ 
1, 1, 3, 3-T hy:r,\>e>^i^- ^^^j^^ 
/Ui^i/a^^-^y^ 1, 1, 3. 3-xh7;^h^->- 
1, 3 -v^y^ny^v^i/^^i^:/, 1, S-v^p^h^v- 

h^^i^-l, 1, 3, 3-7^ h^p'f'/^v^v/D:^ 
1, 3-i^;/ h^v'- 1, 1, 3, 3-'rhyy 

:x:;^/Uv^i/n:^i^>, 1, 3 - i^^X h ^ v^- 1 , 1, 

3, 3-y'hyy:^=^/^iyiy'ti^-^y/j:t'^. Ll^ 
LT^*f^w<b;65-Ct6o -/S^ (2) tc^BV^Td 

^:i.h^i^i^i^yy. ^^-^y =^=-^i/^y\yyy. 1, 

1, 1, 2, 2— ^r/i^'^ h:^i/-2-7«5"/l-v?v'7 
1, 1. 1, 2, 2 — Sy^^i ^:^^/-2-;?«^/^ 
v^v/7>'. 1, 1, 1, 2, 2-^>'^p< h=^v^-2~ 
>'xn/^>?i/7>^, 1, 1, 1, 2, 2-^>^^3^h=^ 
>-2-:7 3::=./Ui^i/7>'. 1, 1, 2, 2-'rh7P< 
h=^rv'-l, 2-i:^:^'^J\yi>i^yy, 1, 1. 2, 2- 
7^ h7:3i 1, 2 -v^pif^/Pv^v-^V, 1, 1, 

2. 2-xh77< 2-v^7:i:r^/Uv^i/7 
1, 1, 2, 2-7^ h7:i^ h=^'>- 1, 2-v^7:ii 

n/l/v^^v-y^/, 1, 1, 2-hy^h^^>-l, 2, 2 
- h y ;<^/Wv^i^7>, 1, 1, 2-hy^h:^>^- 
1, 2, ;^=^f\^'J^yyy. 1. 1, 2 - h y 7« 

h^Je^'-i. 2. 2- hy 1. 1, 

2- h y :n h^i^- 1, 2, 2 - h y 7 ^i^/Uv^i^^ 



1, 2-v^^ h:^i/-l, 1, 2, 2-Th7^f' 
-'l^^^i^^^^, 1, 2--:^3ih^ri^-l, 1. 2, 2-'r 
h7P<f^y^i^i/^i^. 1, 2-i^7« h=^v^- 1, 1. 

2, 2-T h7:7ai::i/Ui^iy7>, 1, 2->^^h=^ri^ 

-1. 1, 2. 2-TVyy:r,^;Vi/i/yyfii£^^~ 
tSL^ (2) Jc:ioV>rR'';55- (CHg) ^-(Oit^tX. 

v^y/U') t*>^ (v^^ h^^y^^^/^v/y/i-) 

^ h:3eiX>'ai::i>'Uv'y/l') ^ ^ l^;^ (iyoLl^^iyy 
3::=i/Ui/y/W) tf;^ (p< h^^v^i/p^^/t^i/y 

ji^) ?^^y. f;^ (31 h^i:^i^p«^>rpi/y/i.) ^^y, 

>^ (pt h^v^v^p^^/Pv^y/i-) ^iJ^y-. t'y^ (^h^i^ 
v^;^^/ui/y /u-) ^i^^y, t';^ h^-yi:>y:r.^/wy 
])^^) =^^y. \fy> {^v^^yi^y3L=^jv^y^);v) 
y, 1, 3-e>^ (^^l^>?« h=^i^i^yy^) •:ftiy<>', 

1, 3-t*;^ (^^^f-^ h^v^v^y/W) 7'n/>'y, 1, 

3-lf:^ (^=^'y-7:r:/:^i/V^y/^) T^P/^^^. 1, 3 

-try^ (i^y h^->j;t^;ui^yyW :7'n/'?v, i, 3- 

t';^ h=^^/pff^/V'>y/l-) yo/-?:^, 1, 3-t* 

y^ (iy?^ h^'yy^^^^/^iy^j/^) yti/<y, 1, 3-t' 

y. (i/^ h^'>7a:^/>i/yyu) yp/^V, 1, 3-fcf 
:^ h^i/>^>^/i-e/y/u) yn/^v-, 1, 3-tf;^ 
(:3i h^i/S/7«^yl->>y/l-) T'n/'^V, 1, 3-tf>^ 
(p< ^=^v^^/y:I:-/^v^y/^) T'n/^:/, 1. 3-fc*;^ 
(j: h:3ei/i;:7 3i:=./we/y/V') y^ay<yfj:i^^mf6z 

^^-i^-iii h^i^iyyyy, ^^-^y zt^^-^i^i^yy y, 

1, 1, 2, 2-'rhy/h^iy-l, 2-v?7^^/Uv^ 
^/^y. 1, 1, 2, 2-r hy:3^ h^i^- 1, 2-i;^ 
7<^/^i^:yyV, 1, 1, 2, 2-7" h^^v'- 
1, 2-i^7a::=./U£/i/7>'. 1, 1, 2, 2-7^^7 
^h=^>-l, 2-i^7ai:=:/Ui^^/7^^. 1, 2-V^;?< 

1, 2. 2-r h7 7^^/t':i^i^7>'. 1, 
2-v>3i h:^i/- 1, 1, 2. 2— r h7;^f^/^i^i/7 
1, 2-v^^ h:^^/- 1. 1, 2, 2-xh773: 
^/Uv^v^7>^. 1, 2-iy:'^h^iy-l, 1, 2, 2- 
7^ h7 7:i:^;Uv?V7 V, t*:^ (^^1^ / h ^i^y 'J 

ju) :^^y^ \fy. {^^'^^h^iy\yU/i') :^^y.\^ 

y^ h^^i^p'^/^v^y/w) i^^y^ yfy^ (i^^h^ 
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*^0>q{C:Jb^l/^r. (A) ^£5JtL-CH. ±IS (A- 1) 
R'^O (CHCH3CH2O) 
(R'°:feit;R^^ti:. ^ttm^ii: UTtK^®^. 
^ 1 - 4 (O r /u^^/i-S^ ft C H3 C O - ;^)- lb 5 

y 3— /w^y t'/u, i^yn fc'U'Vi/y 3— 

^y /^^y:n^;uni— T'nfl/y' 

p b't^v^/y 3— /i^^y t'/uoi— r/^TiTT"— j.^ 

:/y =i-yu>^r-fex-h. ypfc:'U'>'^y 3~/W^if;)> 
^tf^>*L. ^{C7'PVflx>'i5^y ri^/i^^yptf^/woi-r 
/K T'P f U^'^y /U^yai^/Uzn^-y^/W^ T^n fc' 

U'^^^y 3— /i^^y T'p fcV^:3i— y^/i^^ T'pfuy^y 

^/U:3i— r/l.^ :/n y =1— /Ui^m^yl-m— X 

T'p fu^'^y 3— /u^y y f-zuni— r/UT-tTT^— 
yp t:'U'>':/y /U^yrcf^yHn— T^/lxTiTT^ — 

h. :?'pif uv^y 3— yu^y:/pbVuj:— -r/^T-fer-r 

[0 0 141 ^mmvit. (A) fig5^5:^^J(C^«?U/c 
iiSrttS:feJ:OJ*^S^^JPL-C (A) J*5^0Ap*5^» 
^tf 9o ±IB (A) f&^^mTf^^m. ^^^it^^l;:. 
(A-1) ^5>ii5i:U? (A- 2) ^^t^^^t^R^O 
R'*o-joi:t/R^O-T^^nsSl^/u^yc'9. 

0. 2 5'-3^/^cr)7K4rfflV^§:i<t;&5jjp^ L< ^ 0. 3 

-2. 5^/K7)7K^3!iD;t5^<t;5S4$(::»*U^ ^^sJtiDi- 



f&^tsXXf (A- 2) fi)c5>. t L<fli^riX75^-;^$rffl 
(A-l) ^^:i6XV^ (A- 2) ^5^^i^i^m2 

[0 0 13] :^^mx*i^. ±ie (A) ^^^Tia-ia^ 
(4) vm^timM 

(4) 

[0 0 15] (A-1) ^^ioXXJ^/^tziit (A- 2) 
iS5>«r*Ii7K5>«. iBg^Sii:5|g(cH-jR^ (3) X$t^ 

ti^ (B) ^jii^i^-hfi:^#?<s: (D) ^mm^mM-t 

[0 0 1 6] ^JSarU-h^b^^^Um. b 

ymh^^i^-qey (r-trf^/ur-fe h':h- h) ^^^^^ h 
y-n-yp/i^^ix • ^y (r-t^/urir b-^-h) ^ 

iJ'V. h y - i -T'p^J^^^i/ • ^/ (r-ir^/^r-fe h":*- 

^v^-tf;;^ (r-t^/w-r-tr h-:^- h) ^^v, i ~ 

y^ v^-s e c-7^h=^'>- tr:x (Tirf-/ur-fe h-t- 

h~:»--h) f'^^, ^/-n-:7'p/1?^ri/- h y :^ (T 
•t^/urir h-;^- h) ^i^^V-. i -yP7}f=3ri/- 

hy^ (r-tf'/wr-fe h-f-h) ^y-n-y 

- s e c h^^/ • h y (Tirf-yUT-fe h) 
hrirr-h) ^^^'^^ h y - i -T'p xlf^^f-v^ • 

by- t-T'h^v^-^y (:3i^/ur-tr hr-trr- 

Tirr-h) v. v^- i -^ptK^v^ • t'y^ (^n^ 
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x-h) i -T^P^^i/- h';;^ (^^ 

-h) ^i5'>'. 7^h7=^;^ (:^^/i^T± hT±T-h) 

^^^i^. h y - i -:/d7K=^>> . ^/ (r-fe^/wr-feh 

tf;^ (Tirf^/ur-fe hi— h) v^/Uzinir^A, v^-n- 

-h) v^/un-r^i^, cey-n->^h^i/- hy;^ (r 
A, ^y-t-T'F^v/- hy;^ (r-t^/uT-tr h-^- 

y (oi^/urir hTiTT"- h) v^/u^^i^A, hy-i 
-yPTK^i^-^y (j:=f/WT-fe hr-fex- h) i^yV3 

-•>A, h y ~n-:/h=¥i^ • ^y (^nf^/wr-fe hr-tr 

x-h) v^/uzi^';?^,^ h y ~ s e c ~y ^y 

h^^i^-K';^ (:3i^/Ur-fe hT-fey'-h) v^/U3^r> 



TirhT-lrx-h) i^/l-arii^A, -tyoih^^^. hy 

n^T^A, ^y- i -T'p^K^i^ • hy;^ (j^^ywr-fe 

y;?. (3:^ywr-fe hr-tTT^- h) v^yUz3^rj7A. ^y- 

sec-:/h^iy- hy;^ (^if^yur-fe hr-tx- h) 

i^yWazif^A, ^y- t-:/h=¥i^- h y >^ (Jif^yUT 
-fehr-tx-h) i/yi-n:^r^A, xh^^^:^ (^^yUT 
•fehr-fex-h) v?yw=zni>A, ^y (Tir5^yur-feh 
hy>^ (^^ywr-fe hr-fex— h) i^yv=i^!> 
A. tf^ (Tir^yUTir h-t— h) t^;^ (:3i^/VT-fe h 
Tirx-h) v?yi.=rr:r>A, by;?; (r -fe^^ywr ir h-^ 

-h) {:x^/wr-fe hr-fex-h) v^y^=i::i^>A/^ 

^Ov;/u=i^T^A:^u— hib-g^i^ ; hy:^ (T-fe^yuT 
-feh^h-h) TyV-^^i^A, hy;:^ (:x^yur-fe hT-fe 
-r-h) ryu^^i7A/^^(;5Typ:^-r>A:^^- hfb-g^ 

[0 0 171 mmmt LXit. ^mm^t^^i^mmmirm 

>'K> ^^^ym. /i^ym. "f^ym. 

\y^yWt. y^yi"^pyg^. riy\^ym. -fe/^i^^^K. 

^'k'^m. mm. y y y h^. ry^vym. iy^^ 

Ms yy-y^^. vyy^ym. ifyf^y^^. 

p-T^y^S#S?. p- hy^acy>^/^7)^yg^, ^ 

ij^unmm. hy :7yU;a-pftS^. -^PV^. 

ji^^^ym. y^/i-st. y-^^i^. i^^ym. m^mii^ 

mm. mm. y^ym. ')ymti^^m\-f^:itt^x 

ztt>x^. mm. y'^i^ytym. i^^^^m. -^i^^y 
m. ^m. ^riym. y^/i^m. y-^/i^m. i^=^ym. 

[0 0 18] ±,u^m^y- vit^mtmt^<D^mM. 

oosft^d^Lr. ii^. ^ti^Ho. 0 0 1-10 
mmu. »*L<iio. 01-10 'S.t^(ommxh 

mt*^\oo ^/oMi^^rn L.xoHmtfi^. %±\cm'^ u 
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^m<om&:»m\cid\,^xn (a) ^5>ft*p*i>«?^. m 

'&LTt><tV\ ;*:^^{C:foVNr^i^^fl (A) ^5>O^D 

lf&w^-*Jv^r. (A) fig5J-$'J!in7k5>«-t-s^t<^mSft 
ii^O'-i 0 0^. i?*L< ft 1 5-8 ot:-c$)5o 
[0 0 19] :^mm(DmB^^mf^i^^{z:^\-f^m^^ 

1 (o^mm^T!)- 10-90 mmn (^±^m^mm 
^^mW) . if*L<(i2 0-8 0«l:T-fc5o m-g-i* 

ioffiffl#i^dsi ofii:sp*i?ST?^5t. mm<Dmm^ 
[00 201 :*^3&m(DmMfSt^m^mt±i[d,<omm:bm 

T(Or/i^=^-/i^<DtMt>\ 2 Ofii:%i^T^ l^icsfifi 
%e(T-efc5r i:;65»*U\ 1 0 Ot:£JtTor/v 
±K (A-1) J&^flbmz (A~2) 

[0 0 2 1] ^^momwm^m^mt. ^b\cTUo 

mmtLX\t. n — 'l^^:^. i — iV^V, 

n-^=^i^:/. i n-^T'^v. i 
i^'^^. 2, 2, 4-h!;;X5"/U^ViJ?>', n-:t^^ 



r^v^/^r^vy. i^r± hyr/i-=^—/i-. r± 
Vy^jy^ yn,y^3yti:^(r>^VywmiS.\^'^f^ 

ni— x/i-. i -T'n fcf/U:!:— r/l^, n — r 
yu, n --^^i^/W^J^— T/t'^ 2 — -^^f^yu^^^i/yu^— T 
3if'U':/:t:^$/K, 1, 2-7'^^^^'>3^:^i^^^ 
^J^^Vyy. A-:^^;vV:^^yyy, 

^i^^U-Vi/y =3— /W'^/j^^^/WJi— r/K i/:r.^\yy^ 
y 3— /U^/ jL^/l/ji— X/K i^:J^^U':/:/y 3— yUv^ 

-r/K v^:3i^U':/^y 3— /w^y-n-^^i/yu^— 7" 
/K :i^h^i^hyi/y x h 7:1^^1^ y 

/ui^-n-:/^;i^3i— r/K h y T'n u^-r/y 3— 

-T^ntf/K eiFKn-y^/K ft® i -y^/K ftg?s 
e c -l/f-zK SKn -^Vf'/K s e c -'^y^ 

g^2-:xf-/U>^^/K B^K2-:n^/V^:^-iy/K Rg?-< 
y 3— /U^/cnf^/Uni— T^yK ftKv?:n^ U y 3 — 

y ;^ ^/w^x-T^/w, ifig^ h =3ev^ h y ^ y 3-/w, 

)Vit^}V2:>.r % N, N-v^y f^yUv-^/WAT ^ K. N, 

T-fehr^ K. N, N-i^;^f^yUT-fe hr^ K. N-;^ 

^"y^ynfc'^^T^: K. N-y^yut*ciy KV/^<K<7D^ 
^^S^iK ; «{b>^;^ f^y^> Stibv^^^yK 
y. T-h^t KP^:^:7a:>, v^;^^yi'y<.y^;^=^i:/K> 
;^y^7^^7:^. l, 3-7'p/'5>';^ywh if<7)^«g||^ 
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10 0 2 2] ^mm(Dmm^mmmmt. $6ictis«o 

|3-v?>!r hVi: urn. Tir^-zL-T-fe h V, 2. 4-^ 
2. 4 -^^^ Vi^:;^-^, 3, S-'^T' 
^>^i^:tv, 2. 4-:^^^:/i^:;a->-, 3, 5-:^^^ 
2, 4 3, 5-y-:hy>?;d- 
5->^/U-2. 4 -^^1^:/v^;d-^^, 2, 2, 
6. e-'rhy^^Ji^-Z, 1, 
1, 1, 5, 5, 5-^^-^yjU:^u-2, 4-^^^ 

21:351^^ LTii^ 0 . 1 1 0 0 mt^. if * L < 
0. 2-8 Ofifi^fPiDjgfflT-fe^o wC^^ct^^'j^eiS-C/S 

10 0 2 31 ^(Di^(omm\ 

»*L<I*1 0~2 OmM, 0-4 

Kt^r/u^ -^t LTJi. BMib^xH (^) K(or/i- 
^i-VjVb 20,(^100,1^200; }\My7^y^ 

10. 1^1 3 23i^;5S^Jfen5c *«>Ky-^-^LT 

x:/Ky^~. ^y-Y^ K, jKyr^yiJ'i?. ^yry 
-ui^s :^yT^ h\ ^y^y^-y-y V. ^y:t=^rf-v^ 

^Kyr/u^^uyj^^v/K^Ki^ffiffitt^si. -^7 5/^ 

^U'>'7l> y /^^--r/u, /Ky ::^-^iy^f-uv;^rTy 



vr/u^/U7 3i:=i/U3:— ryu^ ; ^Ky Ji^U^^^y 3— 
>^J5§teKi:^x/vS ; MjteKSEtt^y ^^^T^/v-S ; 3)R 

r^^-^tt^y ^x^^i^m. : ^y:^^uw ^^^^(^ 
j!^T^a"p«-c. KP mm^^TM. (») SS) > 

>}<y7n-~ (**ttib¥ («) S{) . ^VVvrf (h- 
^x^ (ft) . y^y-Y (ttS:^y-^A (tt) 

S8)>Disperbyk (fcTy • i^-f^'^V 
5r^;65t»#6o rixe>0#ffifStt?PHl¥J4-C4fc«2 

[0 0 2 4 1 i^%^(omj&m^tm.m(r>^m&'ifWi& 

»*U<t^. 2-3 OmS%-C5b'9. ^£ffig6^3lC^£^ 
l^TiSlI^SI^tt^o M^^cOi^®fl^5>SS;i5 2-3 0 

( (A) ^^^^ra7K^)5¥ffi^ife] (7)fi*¥*l/5>i^fit^. 

aS^> 1, 000-1 20, 0 0 0. if^L<l^l. 2 

0 0-1 0 0, oooms-c$>^o 

10 0 2 51 *^^£Om^ife^. i^y ^z/r^^oi/N, Si 
0 2 S i N!>:ii/N3iif(DSfl-(C^*-r^)KlC 

[0 0 2 61 r(7)K<0i^i¥fi, KelM 
fJ-Cff^O. 0 5-1. 5;zmS*. 2 IhII^'J) "^ItlP^? 

0. iim^(Dmm^r^m'^^}ifi^xt^. ^ 

COS. '^^@.T*^^i-r5jO\ ^5v^ii8 0-6 oot:aS 

(Om&X. ii^. 5-2 4 O^^SSMLXKit-r^^ 
^Z.}i1)^X^-^. Z.(Dn(OMm5^t\.X\±. i^-vYzT 

fj:tfxnoZt^*-X^^o 

[0 0 2 7] ^(DXoi^L'Xnbfi^m^Bmmit. m 

i/7.TJ>^Liy. DRAM. SDRAM. RDRAM. D 

\c^mxh^o 

(0 0 2 81 
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[0 0 2 9] (Mw) 
- (GPC) ife{c:j:t)SiJ^Lfco 

g*:. 1 00 c c<^7^ h7t Kn:77VjC^ 

hi/^A (^t'/HSO-C ALC/GPC) 
;^7A:BSfpMX (tfe) SS<7)SHODEX A-8 0M 

(S$5 0cm) 
SfJ^Mg : 4 ot: 
: 1 c c /5> 

[00 30] mn^ 

^P^. 2 5 0t:-C4 5>rflSfi^e;j^U, $ibtC4 5 0t: 

<oSS:^-::/vip-ci2 05>S«^ffli^Ufco nhtitz 
SLfco ^m^fl. sun • fc^-uy h>'^>y;3^;-K 

(tt) m(DHPl 6 4 5 1 B®<ii3j:U5HP4 2 8 4 A 
[00 3 11 

m^ife^^sf^^ffiL. .1^:/ hT^u- h±r*i 0 ot:-rM 
5>Pp1. 2 5 0t:-C4 5^F9^^;K^e:i*L. $6tc4 5 0t: 
(0*ag:^-y>'*t?l 2 05>SffiSrj^^LfCo ft^^tifc 
IgSr-^y-Yv-r^^^— XP (:hy-r >'ytt 

[00 3 21 mmm-i^ 

Vn — ^— SrfflV^T> lHie^2, 0 00 rpm. 1 7|j> 

yco 2 0 0*Co?aSJ;:(*j$Ufc2^';/ h^u-h 

(Rudolph Technologie s itM. S 
pectra Laser20 0) Srffll/^T^KEl^T? 
SO.SS'J^byto #etiytKJ?<^3aSrlt»L, TIBS 



0 ; ^B<D 3 a 3 5 n m^ffi 

[0033] ^m^^^-^^ 

2. 000 rpm. 1 7g?0*<4^-CJ[:JlT^^LfCo 
*«IS«i«rfR»^?-fry5:o J>:i>-C. 2 0 0t:<0?a^(C 

^ffebfci/y =3>!:7ai/N^4^>pfl;0DiaL. t^^j^y^j^^^ 

KJ?«r. 3fe^^^mi?:tf (Rudolph Techno 

1 o g i e s |±jK^ Spectra Laser20 

0) i:m\f^xmmm^x5 0j^m^Lfzo n^Mzmm 

mmmmm (%) = ( - a^^WKom 
m) ) ^ (i^^m(Dmm x i o o 

A:io%< mmmtm ^20% 
X : 2 o%< mmmtm 

[0 0 34] ^j&mi 

7>'154. I g t'r hy / h^iy'i^yyA 8. Igt 
0. 9 6 g fuv^y /u^y 

20 0 g(c^»^-ti:fc<^-^. 7^y-!7:/^-^--eaj$ 

ift7K9 2g^2^raAMtTSfS{r^*PL/c:o ^(7)^. 6 

5t:TM^PBiSfc;;$it/c(D^b. SiCSS^^M^T^^aL 

X/U2 9 9 gj^^PL. 5 0t:T*Rj6iS;6^eD^^y-y^^ 
^tfS*K$r2 9 9 g:ii/<7KU'-ix3 I^m^L. RiSffi 
®^t#fCo r CO J: 5 Lxmhtifcm'B'^^<om&¥m 
5^^ftlt. 6, 4 0 O-Cfcofco 
[0 0 3 5] ^^m2 

^^m±y<yyy^yy:^=''PX\ Z'^/uh)) / h^i^i^ 

7V154. 1 g ^7" h77< h^v/v^7>'4 8, Igt 

/W2 0 0 g«c^*|$-fr/i:<7)-^, ;^!;-l7y^-^-"effi 

3^ife7K 9 2 g ^ 2 P#P^ ;)^t:r-Cgi«lc^^P Lfco ^<^^. 
6 5t:-e4»$KSfSS-^^co*,> KfSJRSr^^a^'C?^*!! 

9 9 g^35;|]PL. 5 ot:r*Sij;f^7i>b7t ^/-/^ 
^^0^?^^2 9 9 g^/</Ku— -^3 v-efe^L, RJZ>> 

m®i'i^ito z(DXoic\^xnhtiitm^^^<om&¥ 

i^^^mt. 3, 10 0t?&ofCo 
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[0 0 3 61 nmmi 

-^^m 1 V^hfltcRJtMQ 2 0 g t^mi 2 V^htl 
itRfS^m®2 0 gim^L. 0. 2iimK^<OTyo> 

ffi^^^U ^I^<^^t4^»t6. 6GPa 

ffitlTV>ybo ^C0 3a^^lJ^Lfc^r5. 9. 3nm 

1 0 0 3 7 1 mmm 2 

^figfiaj 1 -x^^h^itRftMOe g t'g^^«f92-e#p>*bfc 

S^SfS®3 4 g^jl-g-b. 0. 2/im?L^(7)x7D>K 

±\cm^\.tz. nhtitzmm(Dmmm\^2. istm^ 

ffinTV>fCo mm(D3ai:m^Ltit:i^. 10. 2 n 

10 0 3 81 mmms 

:7 ^ -T* 5i§ <7>Mfg^ffiMfife^ 
[0 0 3 91 lllifi«4 

^^^H] 1 -e^e^tLfcSiCffi® 2 0 g 2 T*#ibti 

/c^f£^?«@2 0 g cbr-fe^/i-r-fe h:/o. 8g^^g^ 

0. 2 /X m?l^cr)7"7n>'£{:7^/U'^-r*6i§^tT 

ms^(Dmmm\t 2. se ti&\^^m^7jk mm(DW\^m 

\te. 4GPa i:««W^«tCgnTl^/Co ^lg<75 3a 
^SJ^Lfc^r5. 9. 4nmtmmi^-mc&tlX\^^ 

ScoJi^^fi4. 8%<i:StLfc«#^^i4^/T-LfCo 



[0 0 4 01 ^:te0iJ5 

1 "e^e>tLfcSiS?s®2 0 g t^^m2x'^bti 
itRi:s^m®2o gtm&^i-&m4, ooo<D2Kyp«^ 

^ y/^^-<y7'ofyU4 g^^-g^U. 0. 2(imll^<D 

y^:^y^±{zmifsLfzo '^hfifzmm(r>mmmt2. 3 

3<^^^tC^g:l^^I^7FL. ^<7:)#i4^{14. OGPa 

t^mci&\.^mmm<Dib^{zmm,^^mcmtix\^^tz. 

^(DZaim&LittZ^. 10. 3nmtaK*S- 

5^^^cniK^(i6. e%tmtitz^^^&\t 
[0 0 4 11 ll;S«?il5 

^f$.m 1 -c#e?tvfcs/£fff® 2 0 g t^f&m 2xnbfi 
tzRft>m®2o gtmi^'f'mm2, oooo^^v^^^ 

u->'t/y =3— /v^ril^L. 0. 2 timJi^<OTyuy9i 
tzo nhtitzm^^^:^\:^y=^-\-mx'y]) 

±.\zm^i.ft. ^htitzmm<Dmmmn2, 30^:1^^ 

(cffiv^ffi^^L. mm(D^^m\t3, gopa^r^^tc 
i&^^i^mm<Dt>^icmm^^mzm^x\^^tzo mm(D3 
ai:m^Ltztz^. 10. inmtmmi^-mcmti 

^nm<ommmt6. 5%tstitz^^^m\ti:7^L 

fz. 

[0 0 4 21 lt««|l 
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^m\^fj:^<Dy<yy:^{zmtitzmm^^m^m immm 



-11- 



(72)«9^# UJffl ffkm F^-A(##) 4J035 AA03 BA16 CA162 HAOl 
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